Aegilops geniculata Roth (Poaceae) is a potential source of genetic variation for wheat improvement. In order to distinguish and evaluate different genetic of Aegilops and Triticum using RAPD markers, thirteen Aegilops geniculata populations and three durum wheat varieties (Triticum durum Desf.) were collected from different regions of Tunisia (North and central). Aegilops geniculata Roth populations (Goussa, Djebel Abderahmen, Tabarka, Djebel Ressas), (Bizerte, Zaghouan), (Mekna, Ain Zana), (Djebel Oust, Souk jemaa, Sbeitla), (Djebel Serj, Nefza) constitute different groups. Complement gene locus were amplified by nineteen RAPD primers witch produced 212 bands, that 182 bands (about 86%) were polymorphic. The results revealed that genetic diversity within populations was relatively high. Nei's genetic diversity (H) and Shannon's index (I) were 0.324, 0.484 respectively. Global AMOVA showed that genetic variation within populations accounted 80% occurring (Φ PT =0.205 p<0.05). The total genetic diversity (Ht) and the within population genetic diversity (Hs) were 0.3195 and 0.1516 respectively, Total gene diversity was attributable mostly to diversity within population, indicating that the groups of populations were likely to differ genetically. Genetic differentiation was low in the two closely related species. The amount of gene flow (Nm) among groups of populations was also low. Despite the relatively restricted geographical range covered by the investigation, studied groups of populations exhibited a pronounced genetic divergence at different hierarchical levels. Therefore, dendrogram based on Nei's genetic distance indicated segregation of Aegilops geniculata groups of populations and Triticum durum into two main clear pattern clusters. All this results proved that RAPD markers could be a powerful tool for investigating genetic variation and for detecting genetic structuring of populations at different hierarchical levels according to the segregation by distance model.
INTRODUCTION
The eroding genetic base of cultivated wheat, Rapid changes in climatic and environmental stress conditions have led workers to investigate the possibility of using the genetic diversity present in wild relatives of cultivated crops (Feldman and Sears 1981) . Its have been sustaining under intensive stress conditions, by modifying themselves to adapt to newly emerging conditions (Nevo et al.., 2002) . Great interest has been focused to the genus Aegilops L., which is closely related to Triticum constitutes a precious source of economically important traits for wheat improvement (Valkoun et al.., 1985; Holubec et al.., 1993) particularly those associated with disease resistance (Bouktila, 2001; Martin-Sanchez et al.., 2003) and other economically desirable attributes. (Wang et al.., 2000; Nevo et al.., 2002) stated that Aegilops germplasm should be considered an important source of variability for breeding genetic bases of cultivated crops. Aegilops geniculata Roth. is an annual self-fertile plant (Hammer, 1980) , allo-tetraploid species (2n= 4x=28) with MU genomes Van Slageren (1994) , belonging to tribe Triticeae Dumort, subtribe Triticinae Griseb. It has a wide distribution in Asia and around the Mediterranean Sea region, characterized by a dry summer season with high temperature and high irradiance. Three annual species of Aegilops were reported in Tunisia (Cuénod et al.., 1954) : Ae. geniculata Roth, Ae. triuncialis L and Ae. ventricosa Taush. Aegilops geniculata Roth is widely distributed while the last two species are quite rare. Its geographical distribution would indicate a large distribution of climatic regions: cold and humid mountains, hot and dry valley. Habitats of Aegilops geniculata Roth in the Fertile Crescent differ widely in the humid areas receiving around 800 mm and the lower arid area with less than 150 mm (Ben Brahim et al.., 2002) . Aegilops, is equally adapted to areas with altitude ranging from 10 to 900 m. A large number of methods are available for the assessment of genetic variability, diversity and relatedness among germplasm as well as for molecular fingerprinting. DNA based techniques represent reliable tools and obviate many of the standard problems associated with other techniques. They allow also a high throughput of material for DNA typing. Molecular markers have been used to understand the genetics and genomic organization of local varieties, and have been great value for breeding purposes. Although the value of a diverse genetic base for the resistance of cereals to diseases has been advocated (Zhu et al.., 2000) , future breeding programs also depend upon the availability of genetic variability to increase productivity. Hence, there is a need to develop cultivars with a diverse genetic base to achieve self-sufficiency and sustainability. Knowledge of diversity patterns will allow breeders to better understand the evolutionary relationships among populations (Sun et al.., 1998) . Moreover, molecular markers have been especially used for studying the genetic diversity among a number of species of the tribe Triticeae (Charmers et al.., 2001; Bai et al.., 2003; Sun et al.., 2003) . In this context, RAPD markers have found application in many fields including assessment of genetic diversity, linkage mapping, systematics and estimations of population genetic parameters. Several authors have already demonstrated the usefulness of RAPD at specific level in the genus of Aegilops (Zaharieva et al.., 2001; Migdadi, 2006) .
In order to assess, conserve and update the genetic diversity of Tunisian species (Aegilops geniculata Roth. and Triticum durum Desf.), we initiated a research program. It aims to investigate the local Aegilops geniculata populations from different sites, assess the genetic diversity of the two species and estimate their relationships and similarities in order to evaluate the potential of molecular markers in breeding programs as well as in germplasm conservation.
MATERIAL AND METHODS
Plant material and DNA extraction: Total DNA was extracted from young leaves of 13 Aegilops geniculata populations collected in North and Central Tunisia and 3 durum wheat varieties (Triticum durum Desf.) (Table 1 ). All species were planted and grown in the containers to the midtillering stage. Plant DNAs were extracted by the cetylmethylammoniumm bromide (CTAB) method with minor modification Murray and Thompson (1980) . After purification, the DNA concentration was spectrophotometrically estimated. DNA integrity was assessed by 0.8% agarose gel electrophoresis (Sambrook et al.., 1989) . The extracted DNA was diluted to 20 ng/µl and used for PCR amplifications. Agarose gel electrophoresis: In order to test reproducibility of the results, One PCR amplification was performed for each sample. Amplification products were analysed using 1x Tris-Acetate-EDTA buffer (TAE) and loaded onto 2% agarose gels stained with ethidium bromide. Electrophoresis was carried out and RAPD fragments were photographed under UV light.
Data analysis:
As demonstrated in previous research work (Mahjoub et al.., 2008) , (Goussa, Djebel Abderahmen, Tabarka, Djebel Ressas), (Bizerte, Zaghouan), (Mekna, Ain Zana), (Djebel Oust, Souk jemaa, Sbeitla), (Djebel Serj, Nefza) populations constitute different groups of Aegilops geniculata Roth according to agromorphological behaviour. In this study, we will analysis the genetic diversity, usually called heterozygosity of Aegilops geniculata and Triticum durum groups and theirs structures. RAPD bands were scored for their presence (1) or absence (0) and then transformed into a binary matrix. Each marker band was assumed to represent a single locus.
The level of genetic diversity: PPL, AL, PL, Ne, Na, H, I, Gst, Nm and Nei's genetic distance were calculated. The dendrogram separating population groups was constructed using UPGMA method based on matrix distance. All these calculations were performed by using POPGENE 32 program ver. 1.32 (Yeh et al.., 1999) . Analysis of Molecular Variance (AMOVA) procedure was used as described in Excoffier et al.. (1992) . This analysis was performed with GenAlEx V6.1 (Peakall and Smouse, 2006) .
RESULTS Genetic diversity:
The data for RAPD analysis were scored from photographs of the ethidium bromide stained agarose gels. Analysis of the amplification patterns of Aegilops geniculata groups of populations and Triticum durum showed a difference by position and number of generated bands. The nineteen primers chosen for analysis were assumed to be a random sample of the genome and generated a total of 212 bands ranging from 9 with (OPM14, OPD10, OPM12, OPJ06, OPD18, OPA12) to 14 with (OPG12, OPA06, OPE14), an average of 9.57 bans per primers that ranged in size from 0.5 to 3 Kb. The patterns of RAPD bans produced by the primer OPB05 is shown in figure 1 as exemple. Of the 212 bands, 86% (182 in total) were polymorphic ( AMOVA (Analysis of Molecular Variance) of RAPD data of (Aegilops geniculata populations and Triticum durum) indicated that the major proportion (80%) of the total variation was found within populations. In contrast, 20% of the variation was come from among populations. Analogous to Wright's F ST is also the ΦPT value, estimated with AMOVA; it amounted to 0.205 (p < 0.05), based on permutation across the full data set. This AMOVA showed significant genetic differences among groups of populations (Table 5) . Genetic distance and genetic identity: Genetic identity and genetic distance were calculated for the groups of populations using unbiased measure of genetic identity and genetic distance (Nei, 1978) . We observed that identity between Aegilops geniculata groups of populations and Triticum durum were variable, ranging from 0.5898 to 0.8849 (Table 6 ).
Comparatively the higher genetic identity was found between Ae.pop 4 , Ae.pop 1 (0.8849) and the lowest was observed between Ae.pop 2 , Tri.pop 6 (0.5898).
Within Aegilops geniculata groups of populations, the genetic distance was limited, as indicated by the high intra-populations similarity that ranged from 0.1223 to 0.2677. In addition, Triticum durum exhibited a low level of intra-specific variation. The intra-specific similarity varied from 0.3949 to 0.5279. It was observed by a low of 52.79% for the two closely related species (Aegilops geniculata populations and Triticum durum). (Figure 2 ).
DISCUSSION
Genetic diversity of endangered species has always enthused evolutionary and conservation biologists. The ability of a species to adapt to environmental changes depends greatly on the genetic diversity in the species (Neel and Ellstrand, 2003; Anand et al.., 2004) . Narrowing of gene pool and reduced genetic diversity pose challenges in the selection pressure brought in by environmental changes. RAPD analyses produced enough polymorphic markers for estimation of population genetic parameters, meeting the critical number of dominant markers suggested for reliable estimation of population genetic parameters (Mohapatra et al.., 2009 ).
The high level of polymorphism (86%) in Aegilops geniculata Roth and Triticum durum observed in this study corroborated with the results reported by Baghizadeh and Khosravi (2011) in Aegilops germplasm, and by Kadri et al. (2010) in local Tunisian barley, but it is a little less than that obtained by do Amaral Júnior et al.. (2011) . High polymorphism revealed that RAPD could resolve genetic variation among crop germplasm, identification of cultivars and for estimating genetic relationship (Silva et al.., 2005a; 2005b) . In this present study, RAPD markers revealed 55.19% of polymorphism loci in Ae.pop 1 and 40.09% in Tri.pop 6 . This result suggested that the two species (Triticum and Aegilops) could be distinguished with the RAPD primers. The use of abundant and high polymorphic DNA markers eliminates the limitations associated with morphological and biochemical characterization, especially for closely related species (Asif et al.., 2005 : Schulman, 2007 .
Data for observed number of alleles and effective number of alleles, for all the six groups of populations were analysed using ninety RAPD markers and their respective values were found as 1.896 ; 1.551. Our results was considerable and higher than found by Siahsar et al.. (2011) in 14 lines of primary Tritipyrum using PCR-based molecular markers, and its were in agreement with the results found by Gupta et al.., 2008 . The groups of populations involved in this experiment showed a comparatively high level of genetic diversity. High genetic variation was presented in Ae.pop 1 (H =0.217, I =0.318). This result is corroborated with the results reported by Noormohammadi et al.. (2011) in cotton hybrid genotypes using ISSR and RAPD markers. While the Ae. pop 4 had the low genetic diversity (H =0.111, I = 0.163) as well as the Tri.pop 6 (H =0.158, I = 0.233). This result was in agreement with the result found by Siahsar et al.. (2011) . The high level of genetic variation found in this study may be due to diverse geographic structure and the climatic heterogeneity of Ae.pop 1 (sub humid climate) compared to Ae.pop 4 (the upper semi arid climate). Geographically populations accumulate genetic differences as they adapt to different environment (Souframanien and Gopalakrishna, 2004) . However, the genetic closeness among the population of each group can be explained by the high degree of commonness.
It is important to confirm the genetic structure of population to understand its biology characteristics and explore the evolutional process and mechanisms. The genetic structure of population is mainly reflected by genetic differentiation within and between populations. The coefficient of genetic differentiation (Gst) as the most commonly used index expressed by the genetic variation between population accounts for the proportion in the total variation among populations. In our study, (H t ) was found to be 0.3195 and (Hs) was contributed 47.45%, indicating that the genetic diversity between the groups of populations occupied the half of the total. Total gene diversity was attributable mostly to diversity within population, indicating that the groups were likely to differ genetically. In addition, the amount of genetic diversity present within population genetic diversity (Hs) value equalling 0.1516, which is not surprising since Aegilops and Triticum are a highly self-crossing plants. These results were also reported for other self-crossing Poaceae family plants. For example, 59% RAPD and 64% ISSR was found among 14 populations of Oryza granulate (Wu et al.., 2004) .
In the present study, the genetic differentiation (G ST =0.5255) was reasonable and considerable than the levels of differentiation detected among wheatgrass of Thinopyrum junceum based on isozymes (Nieto-Lopez et al.., 2003) and among Titipyrum lines using PCR-based molecular (Siahsar et al.., 2011 ). Jensen et al.. (1990 classified the Thinopyrum junceum complex as predominantly selfpollinating, while findings of Nieto-Lopez et al.. (2003) led to new genetic classification (out crossing), and disagree with traditional taxonomy. Gene flow, the genetic counterpart of dispersal, is an important content for study the genetic structure of species, which may lead to the 'genetic rescue' of genetically eroded populations (Richards, 2000; Ingvarsson, 2001) . The indirect estimate of gene flow (Nm) between our groups of populations was low (0.4515), implying that genetic drift could be the dominant evolutionary factor that shapes the groups of populations structure of Aegilops geniculata and Triticum durum according to Wright (1931) . With a very low migration rate, genetic drift could have effectively isolated and differentiated the groups of populations after a long period, consistent with the almost equal percentage of within and between the groups of populations genetic variation.
The AMOVA technique is used to compare the groups of populations and assess them for distinctiveness. The groups of populations proved to be different at a probability level of 5%. The among groups of populations variation accounted for 20% of the variation. AMOVA indicated that Aegilops geniculata populations and Triticum durum preserved the vast majority of their genetic variability within the groups of populations. This result was in accordance with the result found by Ehtemam et al.. (2009) in Triticum species. Shibing et al.. (2010) found that within population accounted for 78.3% of the total variation in Meconopsis quintuplinervia (Papaveraceae). In addition, this result suggests the existence of a reproduction model without inbreeding. The genetic variability within populations is a very important measure of species adaptation to environmental changes and of species survival (Sofia, 2006) . High degree of diversity of species belonging to Aegilops may be attributable to the fact that Aegilops is the wild relative of wheat. RAPD and other discontinuous markers can serve as a means of genetic distances to establish phylogenetic relationships (Rabey et al.., 2002) . Estimation of genetic differences and discrimination of genetic relationship between the two species are for utilization of plant genetic resources. In the present study, dendrogram indicated segregation of Aegilops geniculata and Triticum durum groups of populations into two main clear pattern clusters (Figure. 2) . Despite the relatively restricted geographical range covered by the investigation, the groups of populations studied exhibited a pronounced genetic divergence at different hierarchical levels. Kellogg and Mason-Gamer (1996) expressed their opinion that Aegilops and Triticum should be retained as two distinct genera. An inter-specific similarity was observed by a low genetic distance (50%, 52%) for the two closely related species. This result reflects the fact that they have divergence in their genetic characteristics, while hybridisation between them for wheat improvement has brought the two species closer genetically (Martin-Sanchez et al.., 2003; Li et al.., 2004) .
Since the cultivated wheat has a very narrow genetic diversity, for crop improvement, we always need to investigate the traits hidden in the wild types or the ancestors of the wheat, so that we can maintain the sustainable agriculture to feed ever increasing human population. Thus, by continual diversity assessment in nature, we can maintain the most diverse species in gene banks for conservation and crop improvement purposes. In this study, we prefer to perform analysis using RAPD marker system because it is one of the most highly polymorphic, reproducible. It could be a powerful tool for investigating genetic variation of Aegilops geniculata and Triticum durum, and for detecting genetic structuring of populations at different hierarchical levels according to the segregation by distance model. In this case, we believe that the data presented here will be a tool for other wheat researchers.
CONCLUSION:
